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方法: 采用 BALB/c 裸小鼠皮下成瘤方法，注射不同种类、处理的细胞，观
察 A549细胞和 iPS 细胞的移植瘤的表型和生长变化。利用荧光蛋白稳定表达的
基因稳转细胞,建立了移植 A549细胞和 iPS 细胞的动物肿瘤模型,采用小动物活
体成像系统观察荷瘤裸鼠成像效果,观察不同时期两种细胞在裸鼠主要脏器中的






























Human induced pluripotent stem cells (hiPS cells) are introduced into human 
somatic cells by gene-stable transfection techniques, reproduce somatic cells, which 
form pluripotent cells of pluripotent stem cell differentiation and Embryonic stem cell 
-like morphology. The pluripotency and differentiation potential of human iPS cells 
make it a useful tool for basic research. In this study, the effect of iPS cells on the 
growth and metastasis of human non-small cell lung cancer cell line A549 cells was 
studied by nude mice transplanted tumor model.   
OBJECTIVE: To establishment of nude mice iPS cells and A549 cells 
transplanted tumor model, observe the tumor formation and draw the tumor volume 
growth curve.The effects of iPS cells on the development of human non-small cell 
lung cancer (NSCLC) tumor cells were investigated by using the small animal live 
imaging technique to observe the development and metastasis of nude mice tumor 
model established in stable expression of fluorescent reporter gene cells. 
  METHODS: BALB / c nude mice subcutaneous tumorigenesis method was used 
to inject different kinds of treated cells, and the phenotype and growth changes of 
A549 cells and iPS cells were observed The lung cancer animal model of transplanted 
A549 cells and iPS cells was established by using the gene stably transfected with 
fluorescent protein. The imaging effect of tumor bearing nude mice was observed by 
small animal live imaging system. The fluorescence expression and distribution of 
two kinds of cells in nude mice were observed. The morphology, structure and 
differentiation of iPS cells and A549 cells in tumor and organ were observed by tissue 
section method. 
  RESULTS: The model of mouse subcutaneous tumor was successfully established, 
and the biological characteristics of A549 cell tumor were comprehensively 
understood. Vivo imaging system detects derived GFP expression in the liver of mice, 
and low or no expression of RFP expression in the liver. It is revealed that iPS cells 
















of tumor tissue, it was found that cells with two proteins were expressed at the same 
time, indicating that two cells may develop in the process of tumor growth. 
















第一章  前言 
1.1 人 iPS 细胞简介 
1.1.1 人 iPS 细胞的建立 
2006年，Yamanaka 和 Takahashi首次通过引入四种因子从小鼠成纤维细胞
培养物产生诱导多能干细胞（iPS）。 从那以后的 10年里，这一突破性的发现







2006年，Takahashi和 Yamanaka在 ES 细胞培养条件下通过逆转录病毒引
入四种转录因子：Oct3 / 4，Sox2，Klf4和 c-Myc，可以在小鼠成纤维细胞培
养物中产生具有 ES 细胞样特性的干细胞，这些得到的细胞被称为 iPS 细胞[2]。
他们最初产生的 iPS 细胞（第一代 iPS细胞）显示出与 ES细胞类似的形态和生
长模式，并表达一些 ES细胞标记基因，同时可以导致畸胎瘤形成。这是一个划
时代的发现，然而在 ES细胞和这些新的 iPS 细胞之间注意到许多性质的差异：
第一，内源 ES细胞标记基因的表达在 iPS细胞中比在 ES细胞中低；第二，ES


























化[3]。该事件表明，尽管 iPS细胞在多能性方面与 ES细胞相同，但它们不如 ES
细胞那么安全。 c-Myc与三种其它因子的组合对 iPS细胞产生有积极贡献，同
时导致 iPS细胞的致肿瘤性，促使对 iPS细胞技术因 c-Myc的参与而具导致的
瘤产生风险的关注。Nakagawa和 Koyanagi 解决了这个问题[5]，通过技术优化仅
使用 Oct3 / 4，Sox2 和 Klf4成功产生 iPS 细胞，这些 iPS细胞显示成年嵌合
体能力，并且 Myc逆转录病毒的不存在显著降低嵌合体中致肿瘤性的风险，提
高对 iPS细胞的安全临床应用的期望。 值得注意的是，不使用 c-Myc 在安全性
方面具有缺点和优点，因为 c-Myc显著增强嵌合体中 iPS细胞产生和种系传递
的效率。 Nakagawa 通过使用 l -myc而不是 c-Myc来解决这种困境，不仅提高
了细胞产生效率，而且没有肿瘤发生的风险[6] 






















































































1.1.4 人 iPS 细胞治疗的安全性问题 
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